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ABSTRACT 

We  discovered  some  sequences  in  the  genomes  of  single  celled  eukaryotes  that  resembled  incomplete  ion  channels.  Since  some  of  the 
organisms  that  have  these  sequences  are  responsible  for  carrying  diseases,  we  wished  to  investigate  whether  these  sequences  coded  for 
viable  ion  channels.  If  so,  then  we  hoped  that  they  would  be  good  targets  for  drug  development.  We  cloned  this  ion  channel  from  a  fungus 
and  studied  the  channel’s  expression  by  injecting  it  in  frog  eggs.  We  noted  small  currents  that  had  unusual  electrical  properties  but 
eventually  concluded  that  these  currents  are  artifacts  produced  by  their  stimulating  an  ion  current  found  in  frog  eggs.  We  next  planned  to  test 
whether  these  incomplete  channels  function,  instead,  as  dominant  negatives,  assembling  with  and  inhibiting  complete  channels.  However, 
we  did  not  have  enough  time  to  complete  this  aim  in  the  allotted  funding  period. 
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Scientific  Progress 

INTRODUCTION 

We  discovered  some  molecular  sequences  in  the  genomes  of  single  celled  eukaryotes  that  resembled  incomplete  ion  channels. 
Most  voltage-gated  ion  channels  have  six  membrane-spanning  helical  segments.  Two  of  these  segments  (S5-S6)  form  a 
channel  through  which  ions  flow.  Another  (S4)  has  numerous  evenly  spaced  positively  charged  amino  acids;  the  S4  detects 
membrane  voltage  and  its  movement  triggers  the  channel  to  open.  The  first  three  helices  (S1-S3)  serve  as  a  supporting 
structure  to  hold  the  S4  and  prevent  it  from  moving  until  a  voltage  stimulus  forces  it  to  move.  There  is  a  type  of  ion  channel  (H+ 
sensing)  that  is  only  S1-S4.  This  channel  passes  ions  in  a  novel  way.  We  wondered  if  the  segments  of  the  channel  that  we 
discovered  (S1-S3)  could  form  a  complete  ion-passing  channel. 

Since  some  of  the  organisms  that  have  these  sequences  are  responsible  for  carrying  diseases,  we  wished  to  investigate 
whether  these  sequences  coded  for  viable  ion  channels.  If  so,  then  we  hoped  that  they  would  be  good  targets  for  drug 
development. 

RESULTS 

We  cloned  this  ion  channel  (BdS1-S3)  from  the  fungus  Batrachochytrium  dendrobatidis  (Bd)  and  studied  the  channel’s 
expression  by  injecting  it  in  frog  oocytes  (eggs).  Our  controls  were  oocytes  injected  with  water.  We  occasionally  noted  small 
currents  that  had  unusual  electrical  behaviors.  These  currents  were  not  always  observed  and  they  did  not  become  more 
obvious  when  we  incubated  eggs  for  1,2  or  3  days.  These  currents  activated  rapidly  to  hyperpolarizing  stimuli.  Repeated 
stimulation  caused  greater  magnitude  currents.  We  were  unable  to  detect  a  clear  reversal  potential  for  these  currents.  There 
was  no  change  in  the  behavior  of  the  currents  when  we  altered  extracellular  potassium,  sodium  or  calcium.  However,  although 
not  as  frequently,  we  saw  the  same  currents  with  eggs  injected  with  water.  Thus,  we  began  to  believe  that  the  currents  were 
endogenous  to  the  oocyte  rather  than  reflecting  currents  from  the  Bd  channel  construct.  These  currents  appeared  similar  to 
currents  described  in  the  literature  as  an  endogenous  current  found  in  oocytes  that  are  triggered  by  the  injection  of  various 
exogenous  substances.  Thus,  we  believe  we  were  not  observing  currents  from  the  Bd  channel. 

We  then  eliminated  the  SI ,  S2  or  S3  segments  from  a  fruit  fly  potassium  channel  (shaker)  construct,  and  switched  in  the  ones 
from  the  Bd  channel  to  test  whether  these  segments  from  Bd  could  still  function.  However,  this  took  time  and  the  funding  period 
(9  months)  was  over  before  we  were  able  to  continue  these  experiments.  We  had  also  planned  to  inject  the  Bd  channels  along 
with  normal  shaker  channels  to  test  whether  the  S1-S3  Bd  channel  acted  as  a  negative  dominant  rather  than  a  complete 
channel  on  its  own.  If  this  is  so  then  the  more  BdSI  -S3  that  we  inject  along  with  a  constant  amount  of  shaker  RNA,  the  less 
shaker  current  there  would  be. 
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